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Abstract. The Turing test (1950) sought to distinguish whether a speaker engaged in a 
computer talk was a human or a machine [6]. Science fiction has immortalized several 
humanoid robots full of humanity, and it is nowadays speculating about the role the human 
being and the machine may play in this “pas à deux” in which we are irremissibly engaged 
[12]. Where is current robotics research heading to? Industrial robots are giving way to 
social robots designed to aid in healthcare, education, entertainment and services. In the 
near future, robots will assist disabled and elderly people, do chores, act as playmates for 
youngsters and adults, and even work as nannies and reinforcement teachers. This poses 
new requirements to robotics research, since social robots must be easy to program by non-
experts [10], intrinsically safe [3], able to perceive and manipulate deformable objects [2, 
8], tolerant to inaccurate perceptions and actions [4, 7] and, above all, they must be 
endowed with a strong learning capacity [1, 9] and a high adaptability [14] to non-
predefined and dynamic environments. Taking as an example projects developed at the 
Institut de Robòtica i Informàtica Industrial (CSIC-UPC), some of the scientific, 
technological and ethical challenges [5, 11, 13] that this robotic evolution entails will be 
showcased. 
 
 
 
 
Setups for some projects on robot perception and manipulation recently developed at IRI (CSIC-UPC): a) 
perceiving and handling clothes [7, 8], b) measuring the chlorophyll of plant leaves for phenotyping [2]. 
         
Setups for some projects on robot perception and manipulation recently developed at IRI (CSIC-UPC) 
(cont.): c) Learning from demonstration using a haptic device [9], d) interactive learning in the ARMAR 
robot developed at Karlsruhe Institute of Technology [1, 14]. 
Acknowledgement 
The research presented has been carried out within the European projects PACO-PLUS, GARNICS and IntellAct, the 
Spanish projects PAU and PAU+, and SGR-155. 
References 
[1] Agostini A., Torras C. & Wörgötter F. (2011): "Integrating task planning and interactive learning for robots to 
work in human environments", Intl. Joint Conf. on Artificial Intelligence (IJCAI'11), Barcelona, pp. 2386-2391. 
[2] Alenyà G., Dellen B. & Torras C. (2011): “3D modelling of leaves from color and ToF data for robotized plant 
measuring”. IEEE Intl. Conf. on Robotics and Automation (ICRA’11), Shanghai, pp. 3408-3414. 
[3] Colomé A., Pardo D., Alenyà G. & Torras C. (2013): “External force estimation during compliant robot 
manipulation”. IEEE Intl. Conf. on Robotics and Automation (ICRA’13), Karlsruhe, Germany. 
[4] Foix S., Alenyà G., Andrade-Cetto J. & Torras C. (2010): “Object modeling using a ToF camera under an 
uncertainty reduction approach”. IEEE Intl. Conf. on Robotics and Automation (ICRA’10), Anchorage, Alaska. 
[5] Kemp C.C., Edsinger A. & Torres-Jara E. (2007): "Challenges for robot manipulation in human environments 
[grand challenges of robotics]". IEEE Robotics & Automation Magazine, 14(1): 20-29. 
[6] Meseguer P. & Moreno-Navarro J.J. (2012-2013): "El Año de Turing". Blogs de El País. 
http://blogs.elpais.com/turing/ 
[7] Monsó P., Alenyà G. & Torras C. (2012): “POMDP approach to robotized clothes separation”. IEEE/RSJ Intl. 
Conf. on Intelligent Robots and Systems (IROS’12), Vilamoura, Portugal, pp. 1324-1329. 
[8] Ramisa A., Alenyà G., Moreno-Noguer F. & Torras C. (2012): “Using depth and appearance features for 
informed robot grasping of highly wrinkled clothes”. IEEE Intl. Conf. on Robotics and Automation (ICRA’12), St. 
Paul, Minnesota, pp. 1703-1708. 
[9] Rozo L., Jiménez P. & Torras C. (2013): "A robot learning from demonstration framework to perform force-based 
manipulation tasks". Intelligent Service Robotics, 6(1): 33-51. 
[10] Rozo L., Calinon S., Caldwell D., Jiménez P. & Torras C. (2013): “Learning collaborative impedance-based 
robot behaviors”. 27th Intl. Conf. of the Assoc. for the Advancement of Artificial Intelligence (AAAI-13), 
Bellevue, Washington. 
[11] Smith C., Karayiannidis Y., Nalpantidis L., Gratal X., Qi P., Dimarogonas D.V. & Kragic D. (2012): "Dual arm 
manipulation: A survey". Robotics and Autonomous Systems, 60(10): 1340-1353. 
[12] Torras C. (2010): "Robbie, the pioneer robot nanny: Science fiction helps develop ethical social opinion". 
Interaction Studies: Social Behaviour and Communication in Biological and Artificial Systems, 11(2): 269-273. 
[13] Turkle S. (2007): "Authenticity in the age of digital companions". Interaction Studies: Social Behaviour and 
Communication in Biological and Artificial Systems, 8(3): 501-517. 
[14] Ulbrich S., Ruiz de Angulo V., Asfour T., Torras C. & Dillman R. (2012): "General robot kinematics 
decomposition without intermediate markers". IEEE Transactions on Neural Networks and Learning Systems, 
23(4): 620-630. 
 
